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| INTRODUCTION
To date, Rusbult's (1980) Investment Model has been one of the most prominent and influential theories of commitment in relationships. The robustness of the model has been demonstrated in almost 40 years of research since its inception. Although the Investment Model was originally developed in the domain of close relationships (Rusbult, 1980) and extended to job commitment (Rusbult & Farrell, 1983) , in recent years, it has been applied to a wide variety of domains, including web site use (Li, Browne, & Chau, 2006) , relationships with the natural environment (Davis, Le, & Coy, 2011) , mentor-mentee relationships (Gettings & Wilson, 2014) , loyalty to brands (Li & Petrick, 2008) , and buyer-seller relationships (Moon & Bonney, 2007) . The current article aims to provide an up-to-date and comprehensive meta-analysis of research that has used the Investment Model to predict commitment to relationships across various domains.
| Predicting commitment to interpersonal relationships
The Investment Model by Rusbult (1980) drew on Thibaut and Kelley's (1959) interdependence theory to develop a model of the processes by which individuals are motivated to continue to remain in interpersonal relationships. Under the Investment Model, commitment is a concept characterized by an intention to remain in a relationship, a psychological attachment to a relationship partner, and a long-term orientation toward the relationship (Arriaga & Agnew, 2001 ; Le & Agnew, 2003; Rusbult & Buunk, 1993) . According to the theory, commitment in a relationship increases as a) the amount of satisfaction derived from a relationship increases and as b) the quality of possible alternatives to the relationship decreases. Rusbult further added another concept to the model, level of investment, suggesting that, as individuals make greater investments in the relationship, commitment to the relationship should further increase.
Interdependence theory assumes that individuals seek to maximize rewards and minimize costs (Rusbult, 1980) . As such, satisfaction with and attraction to a partnership is seen as a function of the discrepancy between the rewards and costs associated with the relationship. Rewards and/or outcomes can be material or psychological and can include physical appearance of the relationship partner, intelligence, wealth, status, behaviors by the partner in the relationship, increased privileges as a result of being in the relationship, and so on. Outcomes of a relationship are compared with the individual's personal standard or expectations of the quality of relationships in general, known as the individual's comparison level (CL; Thibaut & Kelley, 1959) . The individual's CL is the perception of the average relationship outcome value that he or she has come to expect from relationships, which is determined by both the quality of past experiences in relationships and by comparison to the relationships of other people. So, individuals evaluate their current relationships with regard to their CL to assess the degree of satisfaction with and attraction to the relationship; as outcomes exceed CLs, individuals feel more satisfied with the relationship, but if outcomes fall below the individual's CL, dissatisfaction with the relationship occurs. Satisfaction is thus a subjective experience of the relative positivity or negativity of a relationship.
Although satisfaction with a relationship is an important factor that influences relationship commitment, the intention of an individual to stay or leave a relationship is also influenced by other factors that may draw him or her away from the current relationship, such as the quality of available alternatives (Rusbult, 1980) . Commitment in Rusbult's model is in part a function of satisfaction of the current relationship in relation to the perceived satisfaction that could be achieved by (or opportunity cost associated with) the individual's available alternatives to the current relationship, whether it be an available alternate partner or having no partnership at all. Perceiving attractive alternative options available to the individual can lead him or her away from the current relationship. If alternative options are not available, an individual may be more likely to be "stuck" in current relationships for a lack of better options.
The Investment Model extends interdependence theory by asserting that dependence is affected by a third factor-investment size (Rusbult, 1980) . Investment size refers to the concrete or intangible resources that are associated with the relationship that would be lost or diminished upon cessation of the relationship. Investments can be direct or intrinsic resources, such as the amount of time and effort spent in the relationship, experienced emotions, or disclosure of personal information. Investments can also be from originally extraneous sources, such as personal identity, social networks, any children borne from the relationship, or material possessions that become attached to the relationship.
So, according to the Investment Model, commitment to the relationship increases as satisfaction increases, as the quality of alternatives decreases, and as there are greater investments made in the relationship.
| Aims of the present research
The first meta-analysis of the Investment Model literature was published by Le and Agnew in 2003. Analyzing 52 independent samples and a total sample size of 11,582 participants, the authors found strong and robust relationships; satisfaction level and investment size were both positively associated with commitment across 48 studies (r = 0.68 and 0.46, respectively), whereas quality of alternatives was negatively associated with commitment (r = −0.48). The three antecedents of commitment were found to collectively explain more than 60% of the variance in commitment. Furthermore, satisfaction level was found to be significantly more predictive of commitment than both the quality of alternatives and investment size, both of which predicted commitment to the same degree. Le and Agnew's (2003) meta-analysis made a landmark contribution by summarizing the extant evidence relating to the Investment Model as applied to romantic relationships (and a few other domains), whereas the recent burgeoning of research in other nonromantic relationship domains is yet to be accounted for in meta-analytical research. In the past 15 years since Le and Agnew's metaanalysis, the Investment Model has been used to examine concepts in the noninterpersonal domain, such as commitment to academic institutions (Human-Vogel & Rabe, 2015; Savage, 2008) , the honor code (Dix, Emery, & Le, 2014) , the War on Terror (Agnew, Hoffman, Lehmiller, & Duncan, 2007) , the environment (Coy, Farrell, Gilson, Davis, & Le, 2013; Davis et al., 2011) , and service relationships (Boakye, Kwon, Blankson, & Prybutok, 2012; Mitręga & Katrichis, 2010; Nysveen, Pedersen, & Thorbjørnsen, 2003) . In the interpersonal domain, the model has also been extended to investigate commitment to friendships (Branje, Frijns, Finkenauer, Engels, & Meeus, 2007; Vanderdrift, Lehmiller, & Kelly, 2012) ; parasocial relationships (i.e., one-sided relationships between viewers and media figures; Eyal & Dailey, 2012; Branch, Wilson, & Agnew, 2013) ; relationships characterized by violence, abuse, or aggression (Rhatigan, Moore, & Stuart, 2005; Rhatigan, Shorey, & Nathanson, 2011; Rhatigan & Street, 2005) ; and recently dissolved relationships (Tan, Agnew, VanderDrift, & Harvey, 2015; Tassy & Winstead, 2014) , to name a few.
It has been argued that meta-analyses and systematic reviews should be updated if a considerable number of new studies have been conducted following previous reviews (Chalmers & Haynes, 1994; Clark, Donovan, & Schoettker, 2006; Richardson & Rothstein, 2008) . This is the primary reason why an updated meta-analysis of the Investment Model is appropriate. However, there are a number of other reasons why an updated meta-analysis might be necessary. Due to the recent explosion of research, there are also a far greater number of studies available to allow for a more rigorous analysis of whether the associations between commitment and its antecedents are moderated by any other variable. One of the limitations mentioned by Le and Agnew (2003) in their seminal article was that the relatively small sample sizes in some of their moderator analyses prevented firm conclusions to be made. For example, in reviewing the difference between gay and heterosexual males on Investment Model associations, the authors noted that a sample of N = 86 for gay men cannot be considered representative of the population of gay men. Furthermore, the popularity of the Investment Model in research provides a new opportunity to determine whether or not publication biases may be present in the published literature. Publication bias, if present, can lead to inappropriate conclusions drawn about the relationships between psychological constructs as the published literature may not be representative of all of the scientific research that has been conducted (Hunter & Schmidt, 2004) . Although Le and Agnew were able to include samples from 13 unpublished data sources in their analysis, they did not provide an analysis of whether there was a difference between Investment Model associations in published versus unpublished literature.
The current meta-analysis therefore sought to: (a) update the meta-analysis conducted by Le and Agnew (2003), (b) investigate the associations between commitment and its antecedents across a range of new domains, (c) explore moderators that were not explored in the previous meta-analysis, and (4) explore whether or not publication bias is likely to be present in the published literature. We conclude the article by discussing some promising directions for future research.
| METHOD

| Literature search
Two databases were used for the primary search of studies. Google Scholar and PsychINFO were searched using the keywords "Investment Model," "satisfaction AND alternatives AND investments," and "Rusbult" entered into the search parameters. The date for studies collected ranged from 1980 to January 2016. A call was placed for relevant articles and unpublished data on two electronic forums, the International Association for Relationship Research and the Society for Personality and Social Psychology. The members or visitors to these forums were asked to provide any data from in-press/unpublished manuscripts that measured Investment Model constructs. All articles that were received in this method were considered for inclusion into the meta-analysis. Furthermore, letters were sent to 10 established researchers in the field, asking for additional data that could be included in the analysis. Data were received from four of these researchers and included in the meta-analysis. Le and Agnew, the authors of the seminal meta-analysis published in 2003, were also contacted and graciously provided additional data for use in the analysis.
| Inclusion criteria
To be included in the analysis, studies must have collected measures of all four Investment Model constructs (satisfaction, alternatives, investment, and commitment). Furthermore, studies must have reported intercorrelations between all Investment Model constructs. Overall, 202 independent samples were obtained that fit the criteria, totaling 50,427 participants. The studies were from 95 published articles and 66 unpublished masters, doctoral dissertations, or data sources. An additional 18 published studies were identified in which measures of all Investment Model constructs were collected, but all intercorrelations were not reported. Emails were sent to the first and second authors of each of these studies; however, a response did not arrive in time for these studies to be included in the analysis. In articles in which more than one study was reported, each study was treated as a separate unit as long as the samples were independent of each other. If studies contained multiple nonindependent samples, the average correlation, weighted by sample size, between the samples was calculated, and the smallest sample size of the multiple samples was recorded as the value representing the overall sample size when determining the overall effect (Sheeran, Abraham, & Orbell, 1999) . If multiple results were reported from the same sample (e.g., when a published article and an unpublished doctoral dissertation were collected that drew upon the same sample), the results that provided the most information were used. For studies that reported identical analyses over multiple time points for a particular sample, only the results from the initial time point were chosen. This was to ensure that the possibility of practice effects was eliminated from the recorded result. In the event that identical samples provided responses for Investment Model constructs reflecting multiple domains (e.g., both commitment to a romantic relationship and commitment to a friendship), one domain was chosen at random to be included in the analysis. Again, this was carried out to ensure that there were no dependent samples collected in the meta-analysis.
| Variables coded in each study
Wherever possible, the following variables were coded for each study: (a) sample size, (b) number of males and females, (c) mean age of participants (in years), (d) mean duration of relationship (in months), (e) location of study, (f) whether or not a student sample was used, and (g) whether the studies examined interpersonal or noninterpersonal commitment. For interpersonal commitment, we coded the type of relationship (e.g., romantic, friendship, mentor-mentee relationship, or parasocial), and for romantic relationships, we coded whether the relationship featured transgressions, infidelity, was recently dissolved, featured abuse or violence, or was otherwise ongoing. We also coded the sexual orientation of the participants and whether the sample was predominantly pre-or nonmarital or if it was a cohabitating/engaged/married sample. For noninterpersonal commitment, we coded the type of commitment (e.g., academic, environmental, job, etc.). Finally, whether or not an article had been published in a peer-reviewed academic journal was also recorded. The Excel files for this project can be viewed on the Open Science Framework at the following link: https://osf.io/pk6qh/?view_only=1bd01167d4f643ef9ed4bc38e708137c.
| Analytical strategy
The main effect size of interest was the weighted average correlation of all Investment Model constructs with each other. The statistical package Comprehensive Meta-Analysis (2014) was used to compute Fisher's z-scores for correlations from each study. These z-scores were weighted by the sample size for each study, and then, the average weighted correlations across all studies were computed. Comprehensive Meta-Analysis also produced 95% confidence intervals (CIs) for each correlation coefficient.
The standardized regression coefficients were calculated from commitment regressed simultaneously on satisfaction, quality of alternatives, and investment for every independent sample using the Microsoft Excel-based program by Braun and Oswald (2011) . The variance accounted for by the three predictors (R 2 ) was also calculated for every independent sample. The Multiple R values for each of these samples were transformed into z-scores for comparative purposes. A 95% CI was also calculated for each R 2 . These data are presented in Table 1 .
The Q-statistic was used to test the homogeneity of effect sizes for each antecedent's correlation with commitment across all studies. We used a random-effects model to calculate the overall effect sizes rather than the fixed-effects method. Fixed-effects models assume that there is a true effect size that is shared by all the studies included in the meta-analysis, with differences between studies being due to sampling error (Borenstein, Hedges, Higgins, & Rothstein, 2009 ). Random-effects models, however, assume that the effect size could vary from study to study (depending on the presence of moderators), and so, the combined effect size represents the mean of the distribution of true effects (Borenstein, Hedges, & Rothstein, 2007) . Following Le and Agnew's (2003) meta-analysis detailing the influence of a number of moderators, it was decided that the random-effects model would be more appropriate for computing overall effect sizes. (2002) We also investigated a number of possible moderators for the aforementioned correlations and regression analyses. We conducted a meta-regression to analyze the relationship between moderators and the relationship between Investment Model antecedents and commitment. Regression coefficients and their associated 95% CIs were produced in the analyses, with regression coefficients detailing the change in effect size (Fisher's Z) associated with a one-unit increase in a continuous moderator or the difference in effect size between two levels of the categorical moderator. Random-effects models were again chosen based on the assumption that the true effect sizes to be estimated vary from study to study depending on the presence of moderators (Borenstein et al., 2007) . Table 2 presents the sample sizes, correlations between Investment Model antecedents and commitment, standardized regression coefficients of commitment regressed onto the three hypothesized antecedents, and the R 2 values computed across all studies and by each categorical moderator. Counting all 202 independent samples, satisfaction and investment were strongly positively correlated with commitment, and quality of alternatives was moderately negatively correlated with commitment (Table 2) . Satisfaction showed a stronger correlation with commitment than either investment (Z = 29.4, p < 0.001) or quality of alternatives (Z = 50.08, p < 0.001). Investment also showed a stronger correlation with commitment than quality of alternatives (Z = 20.68, p < 0.001). These studies featured data taken at two different times, and the time 1 correlations were chosen. c These studies featured more than one domain of commitment, and so, one domain was chosen at random. These studies featured couples within a dyad, and so, the combined couple-level statistics were computed. The standardized regression coefficients were computed for commitment regressed onto satisfaction, quality of alternatives, and investment for each of the 202 independent samples. Satisfaction was the strongest predictor, followed by investment and then quality of alternatives (Table 2) . Together, the three predictors explained 54% of the variance in commitment, 95% CI [0.53, 0.55], k = 202, N = 50,427. The sets of correlations were heterogeneous for all relationships with commitment-satisfaction, Q w (201) = 3,115.41, p < 0.001; quality of alternatives, Q w (201) = 2,575.29, p < 0.001; and investment, Q w (201) = 3,490.21, p < 0.001-indicating that any differences in the strength of associations between studies could potentially be explained by moderators.
| RESULTS
| Moderator analyses
Moderators were examined for each of the correlations between commitment and the Investment Model variables. 1 The results are shown in Table 3 . Age of participants (in years), duration of the relationship (in months), and year of publication were treated as continuous moderators. The type of commitment (interpersonal or noninterpersonal) was coded as a categorical moderator, with interpersonal relationships as the reference category. Subtypes of commitment were coded as a categorical moderator (with romantic relationships as the reference category) and included: academic commitment; commitment to a community, commitment to a concept; customer loyalty; commitment to the environment; commitment to friendships; job commitment; commitment to a mentor or supervisor; parasocial commitment (e.g., commitment to a television show character); commitment to a service; sport commitment; and commitment to web sites. Aspects of the relationship, such as the presence of violence or whether or not the relationship has been recently dissolved, were coded as categories to be compared with otherwise ongoing relationships. Marital status, gender, sexual orientation, location When there was significant moderation identified, the associations between the antecedent and commitment remained significant for all subgroups, with the exception of some of the moderators of the association between alternatives and commitment. The association between alternatives and commitment was not statistically significant for friendship, mentor/supervisor, and service relationships and for the studies based in Africa. of the sample, and whether or not a student sample was used were also coded as categorical moderators, with the reference categories of nonmarried, female, heterosexual, United States, and student samples used, as these were the most frequently occurring categories. Published studies as the reference category were compared to nonpublished studies to determine the possibility of differences in effect sizes for published versus nonpublished samples. Finally, inclusion in Le and Agnew's (2003) meta-analysis was coded as a categorical moderator with "included studies" as the reference category. 2 In the analyses, we only included moderators that had at least two independent samples.
| Satisfaction
The effect sizes for the relationship between satisfaction and commitment were influenced by two moderators. The relationship between satisfaction and commitment was attenuated if there was interpersonal violence present in the relationship or if it had been recently dissolved in the past 6 months. The correlation between satisfaction and commitment was also weaker for Europeans than for American samples.
| Quality of alternatives
The size of the correlation between quality of alternatives and commitment was influenced by eight different moderators. Quality of alternatives was associated with commitment for interpersonal relationships but much less so for noninterpersonal relationships. At the subtype level, this correlation was lower for job commitment, commitment to the environment, commitment to friendships, commitment to mentors/supervisors, and commitment to a service than for commitment to romantic relationships. As the age and duration of the relationship increased, and for nonstudents versus student samples, the correlation between quality of alternatives and commitment becomes weaker. Alternatives exerted a lower influence on commitment to a relationship if the relationship had recently dissolved versus if they were otherwise ongoing and also for samples from Africa versus U.S. samples.
The correlation between quality of alternatives and commitment was significantly weaker in the studies that were not included in Le and Agnew's (2003) meta-analysis than in the studies that were Please note, the inclusion criteria in the current paper differs to the inclusion criteria in Le and Agnew's (2003) meta-analysis, so not all the samples from the previous meta-analysis have been included.
included in their analysis. Similarly, the correlation became weaker as the year of publication increased.
| Investments
The size of the relationship between investments and commitment was influenced by seven moderators. The investment-commitment relationship was weaker for job commitment than for romantic relationship commitment. Investment was less associated with commitment for individuals in gay or lesbian relationships than for individuals in heterosexual relationships. The investment-commitment relationship was also stronger for students than for nonstudents, for nonmarried versus married relationships, and as the duration of relationship and age of participant decreased. The relationship was also weaker as the year of publication increased.
| DISCUSSION
The current study reviewed the Investment Model literature and identified 202 independent samples from 95 published articles and 66 unpublished studies that featured Investment Model constructs of commitment, satisfaction, quality of alternatives, and investment. We then used the latest metaanalytical techniques to examine the aggregate associations between the Investment Model constructs and explore various potential moderators. According to the Investment Model, the intention to persist with a relationship increases as satisfaction with and investment in the relationship increase and as the quality of one's alternatives decreases. Across a total sample size of 50,427 participants, the aggregate-level correlations between commitment and its proposed antecedents were strong and in the expected directions. In predicting commitment, satisfaction, alternatives, and investment accounted for a total of 54% of the variance of commitment across all studies. Satisfaction level was found to have the largest aggregate association with commitment (r = 0.65), as well as being the strongest predictor of commitment when investment and quality of alternatives were also included in the same model (standardized β = 0.47). Investment size also showed a large aggregate association with commitment (r = 0.53) and was the second-strongest predictor of commitment in the Investment Model (standardized β = 0.32). Quality of alternatives showed a moderate to large aggregate association with commitment (r = −0.43) and was the weakest predictor of commitment (standardized β = −0.19) when included in the same model with satisfaction level and investment size. These findings are consistent with that of Le and Agnew's (2003) meta-analysis, showing the robustness of the associations between Investment Model constructs and commitment to relationships across a number of domains. The results also corroborate their finding that showed the primacy of satisfaction level in predicting commitment over quality of alternatives and investment size (Le & Agnew, 2003) . This is consistent with the longstanding belief that satisfaction with a relationship is the single most important criterion to its persistence. In addition, consistent with past research, our results also demonstrated the importance of considering the quality of alternatives and investment size as these constructs consistently accounted for unique variance in predicting commitment, over and above satisfaction level alone.
The current meta-analysis also sought to provide a more rigorous analysis of potential moderators of the association between commitment and its Investment Model bases. To that end, the type of commitment (interpersonal/noninterpersonal, including subtypes), aspect of relationship, relationship status, sexual orientation, gender, duration of relationship, age, location of sample, student/nonstudent sample, publication bias, inclusion/exclusion in Le and Agnew's (2003) metaanalysis, and year of publication were examined as potential moderators of the Investment Model associations. Of these 12 moderator concepts, 8 were found to moderate at least one of the relationships in the model.
Overall, the association between satisfaction level and commitment was found to be the most stable, being influenced by a very few moderators (2 of 12 moderators). The association between satisfaction and commitment was found to be stronger for ongoing relationships than relationships that have recently dissolved or relationships that are characterized by violence. One explanation for this result could be due to ceiling and floor effects suppressing the associations in studies of relationships characterized by violence or dissolution. Participants in these studies tend to report very low levels of satisfaction (Rhatigan et al., 2011; Rhatigan & Axsom, 2006; Rhatigan & Street, 2005) . The low variation in satisfaction scores is likely to lead to satisfaction being less strongly associated with commitment levels. The only other moderating influence on the association between satisfaction and commitment was that the association was weaker for participants from European countries than for American countries. The association for European countries was nevertheless strong (r = 0.54).
The association between investment size and commitment was relatively less stable and influenced by 7 of 12 moderators. The association between investment size and commitment was found to be weaker for job and business relationships than for romantic relationships. This finding is consistent with Le and Agnew's (2003) meta-analysis results, in which it was found that the model explained less of the variance in commitment in noninterpersonal domains, such as job commitment. Factors specific to work contexts, as well as nonwork influences (e.g., family or location), may be accounted for by satisfaction with the relationship but not by investment (Hulin, 1991) .
The association between investment size and commitment was lower for gay or lesbian relationships than for heterosexual relationships, a result also found by Le and Agnew (2003) . It is possible that the type of investment made by individuals in gay or lesbian relationships differs qualitatively from that made by individuals in heterosexual relationships, and this may require more investigation in future studies. For example, Lehmiller (2010) measured tangible and intangible investments separately and found that, although intangible investments predicted commitment for both gay and heterosexual men, tangible investments were not a significant predictor for gay men (which the authors suggested may be due to differences in legal factors between these two kinds of relationship). Alternatively, there may be additional factors that play a role in nonheterosexual relationships that are not currently accounted for in the model, such as minority stressors (Greene & Britton, 2015) . Future research should further investigate the potential similarities and differences between heterosexual and nonheterosexual relationships.
Five other interconnected moderators were identified for the association between investment size and commitment. Specifically, the association between investment size and commitment was found to be weaker as participants increased in age, as relationship duration increased, for married as opposed to dating relationships for nonstudents as opposed to student relationships, and as year of publication increased. Investments in relationships increase as the duration of the relationship increases, and so, for relationships that have continued for a prolonged period of time, it could be expected that individuals' perceptions of investment would have reached a ceiling. This would mean that individuals' ratings of their investment size would vary by a small amount and so would contribute little to the prediction of relationship commitment. It can also be expected that, as individuals become older, are married, and are nonstudents, they are likely to be in longer relationships, and thus, investment size is less predictive of commitment for these relationships. It is not clear why the association between investment and commitment became weaker as year of publication increased; however, it is plausible that this is due to greater variation in commitment targets in more recent research.
Quality of alternatives was also a relatively less stable predictor of commitment and was influenced by eight moderators. The association between quality of alternatives and commitment was weaker for noninterpersonal relationships than for interpersonal relationships. More specifically, it was weaker for service relationships and organizational relationships than for romantic relationships. It is possible that, due to the transactional nature of these types of relationships, their continuation implies that a more attractive alternative relationship is simply not available; when alternatives are available and accessible, individuals are likely to forego the current relationship. Therefore, it can be expected that, when participants are sampled and asked to provide an indication of the quality of their alternatives, they are likely to be in a situation where there is no current better alternative to their current job or service provider.
The association between quality of alternatives and commitment was also weaker for commitment to the environment, for commitment to friendships, and for mentor or supervisor relationships than for romantic relationships. It is likely that, with regard to these types of relationships, any consideration of alternatives is essentially moot: in terms of friendships, a new friendship can be gained without necessarily sacrificing or dissolving an existing one (Branje et al., 2007) , and in terms of commitment to the environment or mentors and supervisors, there is often no obvious choice of an alternative (Gettings & Wilson, 2014) . As such, it can be expected that, in these sorts of relationships, individuals do not usually consider the quality of their alternatives. Indeed, the regression coefficients for quality of alternatives predicting commitment were very low for these relationship types.
The association between quality of alternatives and commitment was weaker for relationships that have been recently dissolved than for otherwise ongoing relationships. Research has shown that individuals tend to perceive a lack of alternatives in the short term after a relationship has dissolved, especially if they did not initiate the dissolution (Dutton & Winstead, 2006) . This temporary lowering of perceived quality of alternatives for recently dissolved relationships could have led to the lower association between quality of alternatives and commitment, as seen in the results.
Similar to investment size, the association between quality of alternatives and commitment was also found to be weaker as the age of participants increased, as the duration of relationship increased, and for nonstudents as opposed to student samples. Research has shown that individuals' perceptions of their own dating "market value" decline with age, which limits their perceived quality of alternatives in the dating pool (Pawlwski & Dunbar, 1999) . This is likely to reduce the variation in perceptions of quality of alternatives for older participants and thus decrease the predictive value of alternatives on commitment. It is possible that duration of relationship and being a nonstudent approximate the effect of age and thus lead to similar findings, although this may need to be tested in future studies.
The association between quality of alternatives and commitment was also weaker for African samples than for U.S. samples. This result was likely an artifact of the small sample of studies featuring African participants. Only seven separate independent samples of African participants were included in the meta-analyses, all of which were in the noninterpersonal domain of commitment, in which it has been previously shown that the association between quality of alternatives and commitment was weaker than for interpersonal commitment domains (Le & Agnew, 2003) . Further research involving African samples is required before any conclusions can be drawn about whether location moderates the relationship between the Investment Model constructs.
Finally, the association between quality of alternatives and commitment was weaker in the studies not included in Le and Agnew's (2003) meta-analysis compared to the studies that were included in the analysis (and was also moderated by year of publication). This is likely due to the greater variability in domains in which the model has been applied in recent years and could therefore be accounted for by the more specific moderators discussed in the previous paragraphs. However, in a subsequent analysis that restricted the dataset to the domain of romantic relationships (n = 141), inclusion in Le and Agnew's (2003) meta-analysis (0.16, SE = 0.04, Z = 4.03, p < 0.001) and year of publication (0.01, SE = 0.002, Z = 3.21, p = 0.001) were still significant moderators of the alternatives-commitment relationship. Therefore, it is possible that this finding indicates a declining trend in the strength of the association between quality of alternatives and commitment over time.
The meta-analysis also interrogated the possibility of publication bias, whereby published studies may overestimate true associations between Investment Model constructs. Including a large sample of unpublished studies in the meta-analysis, no significant differences were found between these and published articles in the size of Investment Model associations. This indicates the robustness of the Investment Model and suggests that publication bias, if present, likely exerts a very minimal influence on Investment Model associations.
| Limitations and future directions
Although this meta-analysis included a very large number of independent samples, the major shortcoming of this investigation is that, for many of the moderators, there were only a small number of articles reviewed. For example, there were only two independent samples of participants for the domain of commitment to the environment. Although it was found to be a significant moderator of the association between alternatives and commitment, for such a relatively small sample size (N = 386), it may be wise to include a greater sample of studies and participants before any firm conclusions can be made.
As pointed out by an anonymous reviewer, it is important to consider whether the Investment Model predictors retain the same meaning when extended across domains. The process of adapting and modifying the Investment Model measures for a new domain, such as commitment to the environment, may produce measures that are no longer directly comparable with the original context of interpersonal relationships. For example, with regard to the quality of alternatives measure in the context of commitment to the environment, there are fewer opportunities to objectively measure the availability of alternatives. However, most studies included in this article measured subjective beliefs about the quality of alternatives; therefore, we considered it appropriate to include these domains in the meta-analysis. Although is not possible to determine whether the weaker associations identified in domains such as commitment to the environment were due to a true effect or because of differences in how the construct was measured, we propose that it is still useful to have a meta-analysis which shows that there is such a difference.
In recent years, researchers have not only been applying the Investment Model to new domains but have also been exploring potential new variables and constructs that may help to explain additional variance in relationship commitment (i.e., going beyond the standard three antecedents of satisfaction, quality of alternatives, and investment). For example, recent studies have investigated additional proximal predictors on commitment and alternative versions of the Investment Model predictors, such as perceptions of one's partner's investments (Joel, Gordon, Impett, MacDonald, & Keltner, 2013) , the counterfactual potency of forgone alternatives (Petrocelli, Kammrath, Brinton, Uy, & Cowens, 2015) , forecasted future relationship satisfaction (Lemay Jr, 2016) and future plans as another form of investment (Tan & Agnew, 2016) , and subjective norms (Etcheverry & Agnew, 2004) . Research has also investigated the role of more distal predictors of commitment, such as anxious and avoidant attachment orientations, (Etcheverry, Le, Wu, & Wei, 2013) and unmet ideal expectations (Vannier & O'Sullivan, 2017) , which influence commitment indirectly via the three Investment Model antecedents. Recent research has also gone beyond focusing on demographic moderators to investigate potential psychological moderators of the relationships in the model, such as one's self-determined relationship motivation (Hadden, Knee, DiBello, & Rodriguez, 2015) . As these areas of research develop, there is likely to be a refining of the conceptualization of the constructs and scales currently used in the Investment Model, which can then be compared with existing research in future meta-analyses.
Given that there appeared to have been several studies that had measured subjective norms, we explored whether it would be possible to include subjective norms in the meta-analysis as an additional predictor. However, we found that previous research had conceptualized subjective norms in numerous different ways that did not facilitate inclusion in a meta-analysis (e.g., measured concepts included "subjective norms," "sanctions," "normative beliefs," "motivation to comply," "social constraints," "injunctive norms," "descriptive norms," "cultural norms," "perceived marginalization," and "approval or disapproval of friend's romantic relationship"). There were also not enough samples that had included "future plans" or "expectations" as additional predictors. Therefore, we decided not to include these predictors in the current analyses. In future research, it would be useful for researchers to utilize common measures of subjective norms and other newer predictors in order to allow for inclusion in a meta-analysis.
Future research should also investigate the reasons for the degree of intercorrelations between the predictors of commitment themselves. There seems to have been very little research that has examined how the predictors of commitment potentially influence or interact with each other. For example, as an anonymous reviewer suggested, there may be a motivated devaluing of alternatives when satisfaction is high, which could contribute to a high correlation between these measures. In the original model, these concepts are conceptualized as independent. For example, in the article by Rusbult et al. (1998) , the interfactor correlations between satisfaction, alternatives and investments ranged from 0.21 to 0.53, and the authors concluded that "the analyses revealed only moderate collinearity among the three Investment Model bases of dependence" (p. 372). Le and Agnew (2003) also found that, across all studies, "Satisfaction, alternatives, and investments were also found to be significantly correlated with one another (satisfaction-alternatives r+ = 0.44; satisfaction-investments r+ = 0.42; alternatives-investments r+ =0.25)" (p. 50). The current findings are broadly consistent with this past research. However, the potential interactions between the antecedents in the investment model are an area that requires further investigation.
| Conclusion
The current meta-analysis sought to extend previous research by demonstrating the robustness of the Investment Model in explaining commitment across a number of relationship domains and by highlighting the role of several moderators of the model. Although the current investigation has shown that the Investment Model may be more appropriate for interpersonal than noninterpersonal commitment domains, there does appear to be value in extending the model to noninterpersonal contexts. In addition, we identified that the relationship between quality of alternatives and commitment is weaker in the research conducted since the previous meta-analysis by Le and Agnew (2003) . Future research should consider including additional factors that may have an impact on noninterpersonal commitment domains (e.g., geographical or family factors in relation to job commitment or health factors in relation to sport commitment),and integrating new constructs that have been recently developed in this area. These factors, if found to be significant, could also provide greater insight into the sources of commitment in relationships.
